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_ ABDULLAYEV, G., Geroy Sotsialisticheskogo Truda; GRUSHKIN, 4., rod; 
ABBASOV, T., tekhrod 


(¥ulfiliing the seven-year Plan in two years; practices of the 
Karl Marx Collective Farm in Kalinin District of Tashkent 
Province] Semiletku = v dva goda; opyt kolkhoza im. Karla 
Marksa Kalininskogo raiona Tashkentskoi oblasti, Tashkent, 
os.izd-vo Usbekskoi SSR, 1960, 39 p. (MIRA 14:2) 


1. Predsedatel! Kolkhoza im. Karla Marksa Kali 
Tashkentskoy oblesti (for Abdullayev), 
(Tashkent Province--Collective farm”) 
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USSR / Cultivated Planta. Fruit Treos: Small Fruit M 
Plants. Nut Trees. Tea, 


Ref Zhur - Biologiya, No 6, 1959, No. 25062 


Abdullayev, G. A, 

Scientific-Research Institute of Tea and 
Subtropical Cultures 

Growth and Fruit-Bearing Biology and 
Morphology of the Lemon Tree's Different 
Varieties in Young Age 


Byul. Vestn. n.-i. in-ta chaya i subtrop, 
kul'tur, 1957, No 3, 131-151 


Investigatory data of 5 varieties and 2 
specimens of the lemon tree were subnitted, 
43 @ result of which tho characteristics 
of these varieties are somewhat completed. 
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Agric Inst), 100 copies (KL, No 8, 1959 135) 
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1. ABDULLAYEV, [eGo ~~? 

2. USSR (600) 

4, Semiconductors 

7. Study of the effect of temperature on the jumm of the potential ina 


semiconductor on the boundary with a metal, 
Trudy Inst. fiz. i mat, AN Azerb. SSR No. 5, 1952 


9. Monthly List of Russian Accessiongs, Library of Congress, March 1953, Unclassified. 
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USSR Electricity - Literature Dec 52 


"New Books on Electricity, Electrical Engineering, 
and Electric Power Engineering, Published in 1952" 


"Bektrichestvo" No 12, p 89 


Lists 17 titles published in 1952, including the 
following: "Electronic Semiconductors and Their 
Applications" (Elektronnyye poluprovodniki i ikh 
primeneniye"), 56 pp, by G. M. Abdullayev; and 
"Synchronization of Induction Motors by the DAG 
System" ("Sinkhronizatsiya asinkhronnykh dvigate- 
ley po skheme DAG"), 84 pp, a short manual by 

ft. B. Uvarov and L. N. Afanas'yev. 
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USSR/Physics - Semiconductors, Mar/Apr 52 
Potential Surge 


“Investigating the Temperature Dependence of a Po- 
tential Jump (Surge) at the Electrode in Cuprous 

Oxide,” G.M. Abdullayev, Inst of Phys and Math, Acaé 
Sci Azerbaydzhan SSR 


“Iz Ak Nauk, Ser Fiz" Vol XVI, No 2, pp 225,226 


Exptl research of high-tension polarization in hole 
Semiconductors, cuprous oxide and selenium, at temp 
of liquid air was performed by V.I. Lyashenko, G.A. 


Gedorurus and Z.P. Felvashnikova ("Iz Ak Nauk. ger 


Fiz" 5, 641, 1938; 5, 4-5 1941); they found a 
potential surge at the anode. Author studied 
this phenomenon at room temp in various elec 

fields. He found an increasing surge with de- 
creasing temp. Indebted to Kh. I. Amirkhanov. 
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Homa: AIDULLAYEV, Godan Momed Bogir-ogly 
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Dissertation: “Investigation of physical processes occurring in 
solonium roctifiers 


Dogreet Doo MyseMat Sci 


Affiliation! Inst of Physids ond Mathomatics, Acad Sci 
Azorbaydzhan SSR 


Dofsnse Dats; Place: 9 May 5h, Council of Leningrad Fhyg-Tooh Inst 
acad Soi USSR 


Gertification Dates 23 Mor 57 © 


Sources BVO 14/57 
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ABDULLAYEV, G.; ALIYEV, M. 


Determination of Sp from volt-ohm characteristice of selenium 
rectifiers. Isv,AN Azerb.3SR no.5:3-10 May '55. (MLEA 9:5) 
(Electric current rectifiers)(Klectric conductivity) 
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Translation from: Referativnyy zhurnal, Elektrotekhnika, 1957, Nr6, pe9 (USSR) 
AUTHOR: Abdullayev, ¢.® ‘ Akhundov, @. ” 


TITLE: Investigation of Conductivity and Thermo-e.m.f. of Some Semiconductora 
(Issledovaniye elektroprovodnosti i termo~e.d.s. nekotorykh poluprovodnikov) 


PERIODICAL: Izvestiya AN Az. SSR, 1955, Nrl2, pp. 3-16 


ABSTRACT: Determined were the el. conductivity and thermo-emf of the electron synthetic 
semiconductors SnSe and Bi2S3, which were of interest because thin layers of 
these compounds are formed in seleniun rectifiers, and PbS and MoS (possibility 
of using these natural minerals for transistors were explored). The measured 


values of electric conductivity in 107? ohm! emi units are: 

SnSe ~ from 5.128 at 20° to 166 at 300° 

Bi2S3 - from 0.2 to 77 

PbS - from 107.6 to 1755 at 290° 

MoSo - from 0.1151 to 6.289 ’ 
Activation energy values are computed. Curves of thermo-enf plotted against 
temperature for the above semiconductors are given. Bibliography: 4 titles. 
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TRANSLATION FROM: Referativnyy zhurnal, Elektrotekhnika alias 
; , 1957, Nr 2, p. 247 (usp) : : 
: UTHOR: Abdulayev, G. B. 
TITLE: “Thi 
LE Selene aeeribution of Impurities During the Forming of 
eae Ee ifiers (0 pereraspredelenii primesey pri 
Selenovykh vypryamite ley) : 
PERIODICAL: Izv. AN Azerb. SSR, 1956, Nr 2, pp. 3-9 


ABSTRACT: The opinion is ex 
resistance during formi 
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ance increased after forming at 100 to 110 volts. rf &@ layer of 
pure selenium ig applied between the layer of Selenium with im- 
purities and the sulfide or cadmium selenide layer, the for- 
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SOV/112-57-6-13105 
Translation from: Referativnyy zhurnal. Elektrotekhnika, 1957, Nr 6, p 207 (USSR) 
AUTHOR: Abdullayev, G. B. 


Pee? Hed AWE BL 


TITLE: Detérmining the Components of an Equivalent Electric Circuit for a 
Semiconductor Rectifier (Ob opredelenii sostavlyayushchikh ekvivalentnoy 
elektricheskoy skhemy poluprovodnikovykh vypryamiteley) 


PERIODICAL: Izv. AN AzSSR, 1956, NW'3, pp 3-10 


ABSTRACT: An equivalent electric circuit of a selenium valve is considered; the 
circuit comprises resistance R and capacitance C of the barrier layer and the 
selenium resistance r connected in series with the above two components. The 
values of R, C, and r can be determined by the substitution method ona 
conventional AF bridge; however, the method gives ambiguous results. To 
determine the values graphically, by means of impedance circle diagrams, is 
cumbersome and inaccurate. A different method of measuring R, C, and r is 
described which is based on the fact that at low audio frequencies R > r, while 
at high frequencies the main part is played by r, as R is shunted by the 
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SOV/112-57-6-13105 


Determining the Components of an Equivalent Electric Circuit for a Semi-. . 


capacitance C. The oxperimental outfit -- a modified Wien bridge for 
50-100,000 cps — is briefly described. The values of R and C at 300 cps and 
of r at 100 kc were determined by the substitution method. The error in 
determining r was less than 10%. The values of R and r determined by the 
above method agree well with those determined from the circle diagram. The 
results are reported of determining the thickness of electric-semiconductor 
artificial layer on the selenium valve by means of measuring its capacitance 
by the above n-ethod, and also by a weighting method and an optical method. 
Simultaneously with the spraying of the electron semiconductor, the layer 
thickness on an adjacent control glass plate was determined optically by means 
of an interferometer microscope. Results of measurements by all three of the 
above methods agree satisfactorily. Bibliography: 7 items. 


E.N.U. 
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Abs Jour: Referat Zhur - Fizika, No 5 » 1957, 12197 
Author : Abdullayev, G.B, 
Inst 7 =o 
Title : Electron-Diffraction Investigation of the Structure of the 


Rectifying Contacts of Selenium Rectifiers, 


Orig Pub; AzerbSSR elmler Akad, Kheberlerc, Izv. AN AzerbSSR, 1956, 
No 4, 15-24 


Abstract; Using electron-diffraction analysis, an investigation was 


turns out that CdSe is produced upon subsequent heating 
of such specimens to 120 .. 140°, or upon passage of a 
forming current through the contact. Analogous experi- 
ments were carried out with a contact of cadmium with sul- 
phur. An electron-ditfraction investigation has shown 
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formation of CdSe and CdS was observed. It is concluded ; 
that in seleniun rectifiers, the rectification takes pla- 
ce on the boundary between the CdSe and Se. 
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SOV/112-58-2-2959 
Translation from: Referativnyy shurxsl, Elektrotekhoika, 1968, Nr 2, P 182 (USSR) 
AUTEOR: Abduliayev, G. B., and Alliyev, M. G. 


TITLE: On the Forming of Sulfur-Coated Selenium Rectifiers 
(O protsesse formoyki osernenaykh selenovykh vypryamiteley) 


PERIODICAL: Tr. In-ta fiz. i matem. AS AzerbSSR, 1956, Yo! 8, pp 8-12 


ABSTRACT: The effect of suifur purity on the forming and characteristics of Bele- 
nium rectifiers has been clzrified; a selenivm surface has been treated with 
aulfur vaper prior to being coated with the counter-electrode. Rectifiers 
treated with purified sulfur vapor have shown 2 amsller reverse current during 
the forming and aleo emaller forward and Teverse resistances. An increase 
in the reveree currezt witha lowering of the ambient temperature has been ob- 
served at higher voltages aud lower temperatures then those cf rectifiers 
treates with nem-purified sulfur vapor. Yoltage-corren: 2nd temperature 
chirscteristica are given. 


S.M.A. 
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SOV/112-59-1-1602 


Translation from: Referativayy zhurnal, Elektrotekhnika, 1959, Nr 1, p 226 (USSR) 
AUTHOR: Abdullayev, G. B. 

th Abeta tah aA OS atten, 
TITLE: Inv@atigation of Physical Phenomena in Electron-Hole Junctions 
PERIODICAL: Tr, i-y nauchn. sessii Soveta po koordinatsii AN AzerbSSR. Baku, 


AS AzerbSSR. 1957, pp 39-47 


ABSTRACT: The nature, mechanism, forming, and de-forming of the barrier 


layer in Se-rectifiers were investigated. Experiments were conducted on both 
industrial and laboratory Se-rectifiers. The Se-rectifier functioning is due to 
its electron-hole junction. This junction is formed by the top electrode and ig 
perfected by the forming process. The highest rectification factor can be 
obtained from Se-rectifiers with a top electrode from Cd or CdS. It was found 
that CdSe and CdS layers formed at the Se-boundary are electron-type semi- 
conductors. Hence, in contact with Se, which is a hole-type semiconductor, 
type p~-n junctions are formed. An electron-diffraction study showed that CdSe 


Card 1/3 


APPROVED FOR RELEASE: 04/03/2001 


CIA-RDP86-00513R000100120001-6" 


CIA-RDP86-00513R000100120001-6 


"APPROVED FOR RELEASE: 04/03/2001 
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Investigation of Physical Phenomena in Electron-Hole Junctions 


and CdS layers are hexagoaal modifications. The Cptimum thickness of the 
electron semiconductor, which Correepcnds to the maximum rectification 
factor, ia 5% 1075 cm. Rectifiers with a rectification factor of about 106 at 
lv were conatructed artificially. Such rectifiers have, at 18 y — the working 
veltage of conventional Se~elements —. a resistance 150 times that of 
commercial rectifiers. Studying the Structure of the barrier layer yielded 
nowledge of physical Phenomena Occurring in the layer. Static volt-ohm 
characteristics were explained, anq empirical formulae for conductance-field 
relations obtained. The inversion Point of the temperature coefficient of the 
backward resistance of Se-rectifiers can be varied by the thicknega of the 
electron layer of the Semiconductor, Influence of the halogen content of Se 
upon the forward resistance of rectifiers was found. The experiments showed 
that de-forming and internal short-circviting of Se-rectifiers are due to an 
intrinsic EMF ariging as a result of oxidation of CdSe ang CaS layers in air 
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KULIYEY, A.A.; ABDULLAYEY , G.B. 
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1. Institut ffatka 4 ‘ matezatiki,. 2% MERA 10:7) 
(Selenium) (Diffusion) (Metals) 
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BASHSHALIYEY, A,A,; ABDULLAYSV, GB 
Poa sae a alerts estes 
Uffect of tenper:ture on the heat conductivity of selenium containing 
admixtures of bromine. Dokl, AN Azerb. SSR 13 no.8:831-836 '57, 
(MERA 10:9) 
1. Institut figiki 1 matematiki Aserbaydshanskoy SSR. 
(Heat--Condustion) (Selenium) (Bromine) 
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Studying the diffusion of thallium, tin, and indium in 


Dokl. AN Azerb, SR 13 no,11:1145-1148 157, ee reusuds 


(MIRA 10:12) 


1, Inatitut fisikt 1 mtematiki AN AserSsp, 
(Selenium) (Diffusion) * (Metals) 
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Abdullayev,G.B.,Bashshaliyev,A.A., 57-9-8/40 

e dnfluence of Bromine Adwixtures on the 4eat Conductivity of 
Seleniun. : Eee 
(Vliyaniye primesey bpoma’ na téploprovodnost' selena. -Russian) 
Zhurnal Tekhn.Fiz.,1957,Vol 27, Nr 9, pp 1971 - 1975 (U.S.S.R.) 


First,the experimental plant ana the order in which measurements 
were carried out are desoribedi,after which the results obtained by 
investigations are dealt with, It ia shown that pure amorphous se- 
lenium possesses the highest degree of conductivity,which amounts 
to 3,08.107) oal/degree.om sec.\ If the bromine content is increased 
up to 0,065%,it is reduced down to the uinimum (1,37.10-) cal/degree.c 
-om.sec. A further isicrease of’ the concentration of the bromine 
leads to an inorease of heat conductivity,which approaches the ori- 
ginal value witholt,however,attaining it (2,424.10-3 ocal/degree om, 
sec.) The same governing rules were found to prevail in crystalline 
selenium with different bromine oconcentration.It is shown that the 
modification of heat conductivity in dependence of the bromine con- 
tent is determined also inorystallization mainly by the conditions 
of dispersiontor the phonons.The admixtures introduced into sele- 
nium.diminish the free length of path of the phonons and thus also 
reduce the share of phonons in heat conductivity.Up to a content of 
0,065% bromine in selenium reduced the concentration of theaddi- 
tional centers for the dispersion of phonons and reduces the heat 
conductivity of selenium.The inorease of heat conductivity in the 
case of a bromine content of more than 0,055% is explained by the 
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The Influence of Bromine Admixtures on the Heat Gon- 57-9-8/40 
ductivity of Selenium. ff 


fact,that in the case of great bromine concentrations, the admix- 
ture density causes the formation of non-active bromine molecules. 
On this occasion the number of dispersion centers is reduced,which 
leads to an increase of heat conductivity.The fact that the amount 
of heat conductivity is always less than in the case of pure se- 
lenium proves that thepeutral bromine molecules which are formed 
produce additional dispersion centers of the phonons. 

There are 3 figures and 1o Slavic references. 


ASSOCIATION Physical Institute AN Aserbaidshan SSR 

(Institut fiziki AN AzSSR,Baku) 
SUBMITTED September 10,1956 = 
AVAILABLE Library of Congress. i 
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20~5-21/60 
AUTHOR: . . ABDULLAYEV ,G.B., ALIYEV ,M.I. 
TITLE: “The Thormal Conductivity of Selenium as Affected by | 
‘ Iodine. . (Vliyaniye yoda na teploprovodnost' selena, Russian) 
PERIODICAL: Doklady Akadenii Nauk SSSR, 1957, Vol 114, Nr 5, pp 995-996 
(U.S.S.R.) 
ABSTRACT? At first the rasults of some previous Papers are given. The in- 


The results of the measurements of thermal conductivity are shown 
in form of a diagran. Crystallization of the samples took place 
at 214°, In a second diagram the dependence of the thérmal 


Card 1/3 The atonic chains aro not ordered in amorphous selenium. On the 
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fhe Thermal Conductivity of Selenium as Affected by Selenium 
Admixtures. 


occasion of its crystallization ordered microcrystalline domains 
are formed, which diminishes the concentration of the defects 
which are scsttering centers. Therefore the free length of path 
of the phonons and the degree of anharmonic oscillations increases. 
Consequently, the thermal conductivity increases with erystalli- 
zation. The heat capacity of the crystalline selenium is lower 
than that of amorphous seleniun. "he heat capacity of the 
amorphous and crystalline samples, investigated in the domain 
domain of concentration of the admixtures does not depend upon 
the amount of iodine. *he heat capacity for the amorphous sanples 
amounts in the average to 0,118 cal/g A and for the crystalline 
samples to 0,0701 cal/gA. he admixture of iodine increases the 
concentration of the admixture centers of the phonons and pro- 
duces points ofhermal resistance. With an increase of the ad- 
mixture atoms the number of points where destruction takes place 
and of scattering centers increases, which causes a decrease of 
the thermal conductivity of the selenium, and a minimun is 
attained. With a further increase of the admixture atoms the 
iodine atoms begin to accumulate at the places where destructions 
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The Thermal Conductivity of Selenium as Affected by Selenium 
Adnixtures. . 


and distortions took Place, and recombination of iodine atoms 
into molecules begin. “his weakens the scattering of the phonons 
and dininishes the degree to which oscillations are anharmonic 
and therefore increases the thermal conductivity of selenium. 


(With 2 illustrations). 


ASSOCIATICN: Institute for Physics and idathematica of the Academy of Science 
of the U.S.S.R. of Azerbeidzhan. (Institut fiziki i matematiki 
Akademii nauk Azerb. S.S.R., Russian) 

PRESENTED BY: Member of the Academy A.E.IOFFE 

SUBMITTED: 24.11.1956 

AVAILABLE: Library of Congress 


Card 3/3 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100120001-6" 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100120001-6 


AUTHORS ¢ 


TITLE: 


PERIODICAL 
ABSTRACT: 


renal ae? cee gee ecient : ; 


Aliyev, G. Me, and Abdullayev, G. B. 
ee, 


A Note on the Influence of a Chlorine Admixture on the Thermal 
Conductivity of Selenium (0 vliyanii primesi khlora na teplopro= 
vodnost' selena), 


Doklady AN SSSR, 1957, Vol. 116, Xr hy pp. 598600 (USSR). 


The thermal conductivity of semiconductors and its dependence on 
the chemical composition and on crystal structure was investigated 
by A. Fe Ioffe and his students (reference 1, 2, 3, 4). In the 
production od selenium rectifiers admixtures of halogenes, in par# 
ticular chlorine, are used for the purpose of increasing the cur# 
rent passing through the semiconductor. The experiments showed the 
following resulits. During the electric formation and the further 
continued operation of these rectifiers a redistribution of the 
admixtures takes place, which modifies the electric and thermal 
characteristics of the selenium layer and of the system as a whole, 
In the backward direction the voltage applied to the rectifier is 
localized almost entirely at the anode at the electronehole transi= 
tion because of the formation of a great resistance. This causes 

a temperature gradient along the semiconductor. The authors deter= 
mined the coefficient of thermal conductivity by a stationary me= 
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thod by means of a cylindrical set up, containing a sensitive semi= 
conductor ring for the removal of lateral heat losses, A diagram 
illustrates the curves of the modification of heat conductivity of 
selenium and its dependence on the chlorine content from 20 to 22%. 
The different curves: are related to vitreous and crystallised se= 
lenium, The course taken by these curves is independend of the de= 
gree of crystallization, but depends only on the admixtures, The 
heat conductivity decreases as far as 0,03% at an increase of the 
chlorine content, then it increases again and remains constant above 
a value of 0,5°%. A similar dependence of the heat conductivity was 
found by the author in the case of iodine and bromine admixtures, 
The dependence of heat conductivity on the degree of crystallization 
is mainly determined by the conditions of the scattering of the pho» 
nons with increasing concentration of selenium the concentration of 
the admixtures is decreased and there with the mean free path of 

the phonons increases. By this, the frequency of their scattering 
decreases and the anharmonicity degree of the oscillations and there= 
fore the heat conductivity increases. The authors here evaluate this 
influence of the modification of the free path and the numerical 
values, which were found, are given. On crystallisation the free 
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path of the phonons shows a greater increase than their velocity, 
The heat conductivity of crystalline selenium, so to speak, is nade 
up. from the heat conductivity of the intercrystalline armorphous 
interposed layers and from the heat conductivity of the microcry? 
stalls, 

There are 1 figure and 5 Slavic references, 


ASSOCIATIONS Inatitute for Physics and Mathematics AN of the Azerbayizhan SSR 
(Institut fiziki i matematiki Akademii nauk Azerb SSR). 


PRESENTED: May 13, 1957, by A. F. Ioffe, Academician. 
SUBMITTED? April 13, 1957. 


AVAILABLE? Library .f Congress, 


Card 3/3 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100120001-6" 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100120001-6 


ALIYEV, M.; ABDULLAYEV, G.:; MIRZOYEV, B. 
oN +. 


Conductivity of p = n junction of selenium rectifiers at strong fields 

and different temperatures. Izv.AN Aserb.SSR.Ser.Fis-tekh. 4 khim. nauk. 

no.1:37-47 "58, (MIRA 12:3) 
(Selenium) (Blectric current rectifiers) 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100120001-6" 


CIA-RDP86-00513R000100120001-6 


"APPROVED FOR RELEASE: 04/03/2001 


69396 
SOV/137-59-4~8423 
oe from: Referatiynyy zhurnal, Metallurgiya,. 1959, Nr 4,.p 155 (ussp) 
477 OW 
AUTHORS: Aliyev, G.M., Abdullayev, G.B. 
A SETS Nentes5 Z 
TITLE: The Effect of the Admixture of Chlorine on Electric Properties of 
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Se i 

PERIODICAL: Izv.AS AzerbSSR, Ser, Fiz-tekhn, i khin, n., 1958, Nr 4, pp 23 = 30 
(Azerb, résumé) 


ABSTRACT; The authors investigated changes in electria conductivity © and thermo 
emf & of Se depending on Cl concentration (0.0035 - 0.5%) and tempera- 
ture, Crystallization of a smelted Se and SeCl, mixture was carried 


conductivity is preserved, The coefficient X within a range of 25 - 
85°C inoreases with elevated temperature, Electroconductivity in this 
Comd—54Q. range of both pure and admixed Se increases with raising temperatures ed 


according to ‘the exponential law, If the Cl amount increases, dissociation work and 
coefficient % decrease, and concentration and effective mobility of charge carriers 
increase, It is concluded that admixtures of Cl cause the formation of additional 

energy levels in Se, which are arranged at the upper boundary of the filled-up zone, 
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PERIODICAL: Dokl. AN Azerbaydzhan SSR, 1958, vo} 14, Nr 2, Pp 103-104 


ABSTRACT: The determination of the parameters of diffusion of Cd and 
Sn in the industria] alloy of 32% Cq - 68% Sn (used in Se recti- 


ing Coefficients of diffusion were found: Cdog= 4.43-10-8 exp 


(-4500/RT) and Cdenn 8-92010"% eicx (6700/RT) cm2sec-). 
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PERIODICAL: Doklady Akademii Nauk SSSR, 1958, Vol 119, Nr 2, 
Pp 267 ~ 267 (USssR) 


ABSTRACT: 


he phy- 
ermine the characteristics 
8, tifiers the thallium is 
in contact with 88 iously a thin layer of T1,Se 


is formed. In connection with the investigation of the physi- 
cal processes in thalliun-selenium rectifiers it was of inter- 
est to investigate the diffusion of the single components in a 
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PERIODICAL: Doklady Akadenii nauk SSspr, 1958, Vol. t2o, Nr 1, 
PP. 76 ~ 7A (USSR) 
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theraal Conductivity on the electric conductivity for semples 
of pure seleniun as well as for Samples of different chlorine 
content. In all Sanples a linear dependence existe between 

the electric Conductivity and the thernal conductivity. With 
increasing chlorine content the slope of the Straight decomes 
less. The straights expressing the dependence of the thermal 
conductivity Aon the electric conductivity o can he expressed 
by the equation A» ko + ¢ for sasples with end without chlo- 
rine additions, where k and c denote constants in all samples, 
The corresponding nunerical values are given). At all ten- 
peratures the thermal Conductivity in the case of an increasing 
electric conductivity first decreasog and then increases. The 
total coefficient of therral conductivity of a body is, an is 
known, conposed of the coefficients of thernal conductivity 


dependent on Phonons and electrons: A « eleceeds +X phoken’ 


In the Saiples with and without Chlorine additions A 
electrons 


is extrenely small which is proved by the lack of any influence 
of the narnetic field on the thersal conductivity. A reine of 
Card 2/3 tenperature increases the Seattering of the phonons on phonons 
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and therefore reduces the coefficiert of ther sal conductivity. 

The deterioration of the Volt-Anpére characteristics of the 

Selenium rectifiers a5 a conseguence of a tenperature ring 
partly is deyendent on the decreane of the coefficient of 
thersel conductivity of seleniun and therefore also on the 
decrease of the thermal Scattering. Seleniun with an addition 
of 0,0035% chlorine has its ovreatest therczal conductivity at 
80° (which corresponds to the overationcal tensereture of the 
seleniun rectifiers). There are 4 ficures and 13 references, 
allof which are Soviet, 
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Aliyev, G.M. 


TITLE: Effect of halide impurities on the physical Properties of 
; selenium 


PERIODICAL: Referativnyy zhurnal, Khimiya, no, 15, 1961, 29-30, abstract 
156196 (Sb. "Vopr, metallurgii i fiz, Poluprovodnikov", x, , 
AN SSSR, 1959, 80-88) 


TEXT: The authors studied the effect of halide impurities on the 
Crystallization rate, electrical, thermal, and optical} Properties of se. 
X-ray analysis showed that at annealing temperatures from 60 - 80°C iodine 
impurities accelerate Se crystallization. In the presence of I and Br, sn 


begins to crystallize at 60°C, while pure Se begins to crystallize only 


at 80°C, Halide impurities increase the electrical Conductivaty ef Se by 
several hundred timeg. The dependence of the hole mobility on the 
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impurity concentrations shows a maximum. With rising temperature the hole 
mobility in pure Se and in Se with iodine impurities increases, while their 
concentration decreases, This phenomenon is explained by structural 
peculiarities of Se which is a polymer, and by the effect of the inter- 
crystalline amorphous layers acting as potential barriers. On transition 
from the amorphous to the crystalline modification, thermal conductivity 


of Se increases from 3.13.1079 to 1006107? cal/cm+secedeg (25°C). In 

this case specific heat decreases. At 640 me the forbidden-band width at 
the amorphous Se ig 1.94 ev, that of crystalline Se (et 680 np) is 1.83 «vy, 
[Abstracter's note: Complete translation,] i 
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TITLE; investigating the effect of gamma rays, X-rays, and neutrons on 


the electrical properties of the rectifier systems CdS-Se and 
CdSe-Se (Theses) 


PERIODICAL; Referativnyy zhurnal, Fizika, no, 5» 1962, 31, abstract 5-3-62ts, ae 
(V sb. "Fotoelektr. i optich, yavleniya v poluprovodnikakh", Kiyev, 
AN USSR, 1959, 401) 


TEXT; The action of light, gamma and X-rays, as well as of neutrons was 
examined in a study of the electrical properties of the semiconducting rectifier 
Systems CdS-Se, CdSe-Se and their constituents. The characteristics of rectifier 
elements and photodiode operation were examined, the values of the rectifier 
element emf and the internal element resistances were determined Graphically. 
Photoelectric and dark components of the electrical conductivity of CdSe poly- 
crystals were found to change linearly with an increase of the voltage applied to 
the specimen, independently of the nature of operating radiations, 

[Abstracter's note: Complete translation] L. B 
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Da ae nee 
TITLE: On the Influence of Halogen Impurities Upon Heat Conductivity” 


is 
and Diffusion*in Selenium 7/ 


rere enee 


PERIODICAL: Fizika tverdogo tela, 1959, Vol 1, Nr 8, pp 1296 - 1298 (USSR) 


ABSTRACT: The discovery of a Correlation between various. physical proper-~ 
ties is of great interest for solid-state physics. According 
to_A. V. Ioffe and A. F. Ioffe crystal lattice heat conductivi- 
ty decreases with increasing atomic weight of the atonic crys- 
tals, mean atomic weight, and atomic weight ratio of the ion 
crystal components, vy, P. Zhuze and %, A, Kontorova pointed out 
& correlation connecting microstrength and heat conductivit 
of the lattice. &. Fermi (Ref 4) and Ya. I. Frenkel! (Ref 5) 
investigated thermal expansion and conductivity of a crystal 
lattice ag connected with thermal vibration anharmony and found 
& correlation. The thermal expansicn coefficient ig related 


with the anharmony coeffioient by the formula 6 « kB/ra®, 

Notation: k « Boltzmann constant, r - equilibriun distance be- 

tween the particles, a - coefficient of quasielastic force, ; 
Card 1/3 B ~ anharmony coefficient. Thermal Tesistanoe ig proportional 
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* ae oe ae 2 
to the square thermal expansion, vig, 1/4~ PV atu, + M,) T5 
holds, M, and My denoting the masses of which the lattice con- 


siste. Crueneisen found the interesting relation Q/kT = A/bt, 
where Q denotes the activation heat during diffusion, R - the 
universal gag Constant, and A a Constant introduced in a previ- 
ous paper, A comparison between the two last-mentioned @qua-- 
tions indicates & correlation Connecting such phenomena as dif. 


creases when Proceeding from diamond to germaniun yhich entails 


Rrelt 
where the coefficient pb depends on the atomic radius of the 
diffusing element. On the other hand, lattice heat conductivity 


lattioe, which determine the degree of anharmony of the thermal 
Card 2/3 vibrations. & comparison of the three last-mentioned equations 
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shows the following: The higher the melting temperature, the 
better mug t be heat conductivity. In sulfur} selenium,’land 
telluriumlorystals, melting point and also heat conductivity 
rise when proceeding from sulfur to tellurium., In addition, 
selenium autodiffusion activation energy similarly depends on 
the quantity of halogen impurities. The presumptive reasons 
for these correlations are pointed out. Similar studies will 
be made also with other impurities. There are 4 figure and 

9 references, 8 of which are Soviet, 
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TITLE: The Influence of Impurities on the Strong Field Effect in 
Selenium Reotifiers 


PERIODICAL: Fizika tverdogo tela, 1959, Vol 1, Nr 11, pp 1670 - 1675 (USSR) 


ABSTRACT; A 50,uv thick selenium layer was deposited by vacuum evapora- 
tion on bismuth-coated aluminum base, The first selenium crys- 
tallization Occurred at 110% in the course of 2 hours, Sub- 


layer. The working surface of 8ll samples wag 12.5 ome, Various 
Series of samples were Prepared, first of 99.996%”pure selen- 
jum. Next 0.016, 0.032, 0.065 ana 0.13 percent by weight of 
bromine were added to thease selenium Samples. The statistical 
voltage versus current characteristic Was measured in the con- 
ventional measuring arrangement. Figures 1, 2 and 3 &raphi-~ 
cally present the results in the temperature range -183° to 
+40°C for the relations lgks\U ana 1gR:U2. The results show 
that the bromine contents considerably influence the field 
Card 1/2 strength where 1gR degins to de linearly dependent eg and u", 
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With dropping tempe 
field increases, This leads to the fact that at a certain 


with the theoretical Considerations of Gubanov. There are 6 
figures and 16 Teferences, 14 of which are Soviet, 
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Selenium Y 


Tr, In-ta fiz. matem. AS AzerbSSR, 1959, Vol 9, PP 20-25 (Azerbaydzhanian 
summary) eR 


of A; ata further increase of the Cl concentration due to recombination 
of the admixtures and the formation of neutral molecules, A increases again, 
The ratio AcrwAam for admixture-free Samples is equal to 2, in the case 
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TITLE: Investigating the thermal and electric properties 


of indigenous cobaltite 


PERIODICAL: Referativnyy zhurnal. Avtomatika i radioelektronika, 
no. 6, 1961, 2, abstract 6 D8 (Izv. AN AzerbSsR, 
Ser. fiz.-matem, i tekhn. n, 1960, no. 3, 55-58) 
(Azerbaydzhan summary ) 


TEXT: Temperature dependence was investigated of clectric con- 
ductance o , thermal conductivity K and of thermal emf o& of in- 
digenous cobaltite, oO” was measured in the temperature rang > 
20-650°C, at room temperature o has the value 12.8 x 10-2 oin-l 
em-l. With an increase of temperature to 530%, ¢ increases 5 
times and decreases With further temperature increase, At room 
temperature @ is 33.0 microvolt per degree. The maximun value 
of & equal to 90 microvolt per degree corresponds to a tempera- 
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AUTHORS: 
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en ant 


. v1 
TITLE; Some Properties of Single Crystals of Thalliun Selenide 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 7, pp. 1518-1521 


TEXT: In the introduction, the authors discuss results already available 
in publications on the investigation of thallium selenide}/sem:.conductors,. 
In the present work, the method of preparation of single crystals of 

T1lSe is discussed, and the results of investigation of the elec:sical 
properties of such crystals are given. For the preparation of single 
crystals, 99.989% pure thallium and 99.994% pure selenium were ined 
(total weight: 90 gm). T1Se was obtained in evacuated (10-4torr) quartz 
ampoules at 500°C in six hours. An X-ray analysis showed that the lSe 
had crystallized in tetragonal form with the parameters a = 8.02 ani 

¢ = 7.00 A. The single crystals were obtained by zonal fusing. Fig. 2 
shows the photograph of such a crystal in the form of a bar 15 cm long 
and 1.5 cm in diameter. Fig. 1 shows a Lave diagram obtained after 3even 
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zonal fusions with a horizontal zone shift of 10 mn/heur. Identical 
crystals were obtained by a zone shift of 6 mn/hour,. For horizontal as 
well as for vertical zone shift the (001) plane was the plane of vrowth, 
The electrica) conduotivity and the Hall effect were investigated for a 
T1Se Parallelepipedon of 3.4. 15 mm.” Fig. 3 shows the measured 
temperature dependence of the electrical conductivity a for four samples, 
whose resistivities at 20°C were 1, 3.2, 3.5, and 49 ohm.cm. It is found 
that the o of low-resistivity Samples first falls with lowering of 
temperature, then goes through a maximum, and again increases. The larger 
the resistivity, the lower is the temperature of transition from metallic 
to the semiconductor state. The minima of the low-resistivity samples lie 
at 195, 165, and 120°c (curves 1, 2, 3). The Pure sample ¢ has no minimun. 
The activation energy of this sample was determined to be 0.56 ev. Fig. 4 
shows the temperature dependence of the electrical conductivity. the 
carrier concentration, and the carrier mobility of Sample 3, It appears 
that the decrease of g with increase in temperature up to the tempereture 
of transition may be explained as being due to a decrease of the carrier 
Mcbility. In this range, the carrier concentration remains nearly 
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constant. Above the transition temperature, o increases because of the 
growth of the hole concentration. For the whoie range cf temperatures, 
the conductivity is of p-type. The thermo-emf was determined to be 
400 wv /°C. There are 4 figures and 5 references: 3 Soviet, 1 US, and 
1 German, 


ASSOCIATION: Institut fiziki AN AzSSR Baku (Institute of Physics of | 4 
the AS Azerbaydzhanskaya SSR Baku) 
eee SK) 


SUBMITTED: February 2, 1960 (after revision) 
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AUTHORS : Elijev, G, M., Abdulla heed ¢F- B, 

TITLE: The effect of ealiaun and ‘ton samibitiog ‘on the thermal conduc- 


tivity, electrical conductivity, and thermo-emf of germanium 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 8, 1962, 29, abstract 8E213 


(“Tr, in-ta fiz. AN AzerbSSR", 1960, v. 10, 5 - 12, Azerb,; sum- ha 
mary in Russian) 


TEXT: Ge single crystal specimens eet | 4.121016, 8,8.1016, and 
7.4-10!7 cm73 Ga impurities, and 2.2-10!6, 7,5.10!6, and 1.1-10!7 om-3 Fe im- 
purities have been investigated. It is ani that the thermal conductivity of 
Ge drops with an increase of impurity concentration, and that this effect is 
stronger with Ga than with Fe impurities. At temperature increase the thermal 
conductivity of Ge drops with both Ga and Fe impurities. It is also shown that 
-the thermal conductivity of Ge changes in a transverse 9,500-oe magnetic field 
by no more than 1 - 2.5% in the 20 - 300°C range. Measurements of electrical 
conductivity and thermo-emf up to 600°C have shown that the temperature depend- 
ence of electrical conductivity is exponential in all specimens, The thernio-emf 
of n-type specimens in the 20 - 600°C renge always remains negative. In p-type 
specimens, the positive thermo-emf ehancee its sign with temperature increase 


(at 125 - 150°), : am 
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TEXT: Results are presented of investigations of n-type 


selenium photo-cells with Layers of 
sensitivity in the visible region 0 
in these cells occurs due to p-n tr 
Se-CdS, Se-CdSe and Se-CdTe. 
erial of the top 


not require special forming - 
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